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2 (57) Abstract: A piezoelectfic porcelain substrate(l) which comprisesacompositionconainingaperovskitc type oxide (Nai.,.y.iK 
^ ,Li , Ag0(Nbi.„Ta„)O3 and a tungsten bronze type oxide M(Nb,.vTa,)204, wherein M is an element belonging to Group 2 of the long 
J Periodic Table. The symbols x, y and z are preferably in the following ranges, respectively: 0.1 ^ x ^ 0.9. 0 ^ y S 0.2 and 0 S 
z i 0.05. The composition preferably contains the tungsten bronze type oxide in an amount of 5.3 mol % or less. The pie2oelectric 
5 porcelain has a high Curie temperature, can be used over a wide range of temperature, can generate a great displacement and can be 
5 lired with case, and further is excellent also from pollutant, environmental and ecological view points. 
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(57) 

as Hi. '^n:/;^*'r hUS^bife (N a, K. L i , Ag. ) (Nb.- 
„ Taw ) O, i, :^>5^;^x3>:?'ci>X^K{k«3M. (Nb,-v Ta, ) 2 O. 

m\t&m^mm^^2m(D7tm) t't:^tsui&^^^mt^. x. y. zno 

. l^x^O. 9, O^.ySO. 2, O^z^O. 0 5 (0«!Hl^7&i»* L-^i. •:5' 

>iy:;^x>:/n>XSiSE^k«30^1-*«5. 3 mo 1 %£iT-cfe5c:td«iif*L 



^|^/JP02/0S9<i6 

1 

m m m 

>mm (pzT) *m%^<mm^nx^^^. v^^v. 

b 35: IriJEIHiS ® P8 ^ 3(^M * n T , 

^=s:'^mhfs.\^^&nm^iihx\t. if^^iit, ^^ymn^j'Oi^ (BaTio, 

) !£^fi!c^J'tLT^trt>©J&ta&nTVi5 (#M¥2- 1 5 9 0 7 9^i!jffi#fli 

MBtVXlt. :z:j-^mi-hVK7A:^*J'yj:.U^<yA^^i$.^tVX'^ 
ty=b©/Otae.tlTVi?) (ft^S8PS4 9- 1 2 5 9 0 0 -§-^fS*fcH#^BS 5 7-6 



wo 02/J02738 




wo 02/102738 



rjP02/0S966 



A (Na) . *'J^7A (K) 43j;yf'J5^':7A (Li) S^tV^ 1 ©TC^i, 

-f (Nb) *J:at:S7>3';l' (Ta) -feOi^;^ < t fc-:t:/S:-^tr 

%Z<D%%t. mm (O) 

;i(D^a':/7.^'i hmWtimii. mi(OjimtVT. HC^S (Ag) s 
© «i H T s d t * L- . 



Mm<k<!^!)CD^^Sttl Omo I %*«-C&§t>©T*2>. 

*^Hjci^^2 0ffimffl£iSTtt> ^iro^D:/7>*^ hSie^bi|»t5'>i^7. 

lOmo 196eil±9 0mo 1 %ei.T©$§Hl^T?S'^ - ^ < ^ ^ ^ 

5£^t*3tt5'J5^>?AO^^Stt. 2 Omo l%U^TT*S;it*W*bl.>. 

Sfc, ja^iKlC*5lti.^>^>^x>:^n>XSBI^li!a©^«tt5- 3mo 1 

t*i»*bV^. m3(D75^«, -^if^-^e^A (Mg) . :iJJl->->A (Ca) . 
hP>5-':?A (Sr) *5<kOf/S'J'j7A (Ba) d^e;*S7C^»©5 ■&<^'>!^< ^ 

1 %JJl±5 Omo 1 %JJiT®(f6IBl*lT*S2:t**^fSl'''^» 

v^. +T-fe, ^>^> (Mn) =£^tysj<fc!^?&^*-rsc-t5a^jif*b<, -^v** 

y\M'Z. ^ (Fe) . aymh (Co) , (N i ) (Z 



wo 02/102738 



yjP02/0S%« 



5S ?a ^M-r s * ^ <D jgji 



wo 02/102738 ^pfjr02/0S966 

5 

3&^5T*5. +a>j-iaftSia<i-sj:t**T#, ^§£fflias^ligi8%l2;<■r 
-fti^S; 1 (CiiViT. x«0<x<l. yttO<y<l. ztt0^z<l, w« 

^SIS ififig £> -rnT T "b J; , 
^*3^ mi©7t^tc*5 Its* 'J ':7a 1 Omo 1 %i;JL±9 Omo 1 

/*Jl/J±T?, 0. l^x^O. 9 0D$SHl^Tfe?>C:t*SJf*UVi. U ^^A©-^ 

•5;*7U'i7AcD}f%*?)&b<, mmm\^^^f}-'^X^^o J;D»*bVi;^3"J-:7A(^ 
2 Omo 1 %tA±7 5mo 1 %£iT, Mt^ttS 0 m o 1 %Jil±6 0 m o 
1 %iJ^T, M{Cli3 Smo 1 %U4±. 5 7mo 1 %e;T. HCtt. 3 8mo 1 % 
ei±5 Smo 1 Jge^^TTSO, •PJA^-fb^SCl Jc:*3VtSx©J;05f*bViiSgH« 
. 0. 2^x^0. 75, JgttiO. S^x^O. 6. MCttO. 3 3^x^0 
. 5 7, HtttO. 3 8^x^0. 55-efe-&. 
mi07n^{r43ttS<J?'>A©^WSf4 2 Omo 1 «JS;^Tl?*5 Jl t*«Sf S L 
-r^Sifc-fe, «a|^(d!^b¥5Sl fi;:fet^Sytt. tJUifcT, 0<y^0. 2©$i!H 

j; f3»*bli'J5^':7A©ti5ffltt, 2mo l%J^;±20mo 1 %jy.T, JEtItt 

Smo 1 %e^±i Omo 1 %&.Tx^y). mxmt^^wz^vi^Y (O^fin^^ 



wo 02/102738 | 
6 

AtJff^LV^o 0. 9 5*^T*^t. ftBim^e r, m^W^^^iCk rfej; 

^iC2-e^$n?)o 

ytmi:m4(D7iimt(D^mzi5»^^ >^ 5 Omo l %£ATT* 

3 Omo 1 %iWT, 6mo 1 %£L±2 Omo 1 %»TT'$.§. 



wo 02/102738 



^^P02/059( 



5. 3mo 1 %J;;T> 3EtttO. 2mol%EAJi2. 6mol %ElT, Ml:il*0 
5mol%e;±l. Omo l%£^Ta3®i8l^-??**-^*^i*f*^''^ 

<, J;OJ?*b<«0. 0 0 2^n^ 0. 0 2 6©«SH1^> MlcSf*b<ttO. 

oos^niio. 0 1 ©feiii*i<offi"^fc5» 



wo 02/102738 ^pnP02/0S966 

8 

, Fez O3 , C03 Oi , N i O, ZnOl3iii'S:&mt-f^. 
^^W^fiS*^ 6 » * b 1? * ^ . 

w-H^fes i/itt-k >-y— jS: t'otJJi^t LTff * L < ffl V5 ens. 

1 1 a . 1 bfr-?-n-6n^itenfc-s*®«S2. 3t 

fcSS ® ah43 <t i;^;^ I*] I- t) Si!j-r ^ i 5 I- T^j: o T t.^ S „ 

,.ffims«i ©^FSiffi 1 a. 1 b®^®c^n^'tiis^tt e>nTVi?)„ c:ne.ms 



9 

I P) ^tt'^ffll'iT'l/T^PXJ^TS. 

t/jEm^^ osffl £ 0 5 ;i t tj^t^ s . 

«^\Z. |gl<D7C^{r45tt5*'J':7Aro-&^&ftj!in Omo l %J^±9 Omo 1 5^ 
£iT, 3gt;:ti2 Omo 1 %|j;±7 5 mo 1 %^T. MCttS Omo 1 %£A±6 0 
mo 1 %&.T. H»rtt3 3mo 1 %&s±. 5 7mo 1 %UT. MUtt, 3 8mo 
1 %&.±5 5mo 1 %iJlTtJ5:5*5f^-rn«' J; t)@nfcM#tt^#5 C t 



wo 02/102738 




o 1 %&.±2 Omo I %£AT, SlCttSmo I %SK±1 Omo 1 %&.ytU^^ 

1 %£4T, StCHO. 2nio 1 %JJJl±2. 6mol%jy.T. Hl't*0. 5mol 
S J: 0 ^ < -r C t # S . 

. ^3(D7tmi)^. -^^^'y^i^, 1^)\^'y^J^. TsYuy^^ ui&i^nn^}^ b.ls^ 
6 7S 5 * ii ^ M /5 «a s 2 © 75 ^ © ^- -fe o '> ^4 < t fe 1 a * ^ «fc 5 ^ 

Omol%£;T, 3mo 1 %£;±3 Omo 1 %e;T. 6 m o 1 %£;± 2 0 m o 1 

m^. ^7c*^=:icD-&n-T, ^n^'n^fiK^^® 0 . o isa9«eA±i«s%u; 



wo 02/102738 



^p|JF02/i 



n « J; 0 its l^^* S # ^ - «!: ^^"^ * ^ • 

ft^SJ4K:43V^T. xttO<x<l, y«Ogy<l, zHO^z<l, wtt 
^SiSria^ e. -ftiT T J; . 

^2(7)5cSi^4«7n^t©-&ffl-C43ltS^>^'JKZ)Jff*bV>-&'&fitt, mi® 



wo 02/102738 




1 2 



-(ttlOD^^Mtt, Omo 1 %<kD*):>^#< 1 Omo 1 C t^^ff * b 

^l«)*li©?^titl^m{C, Omo 196 5. 3m 
o 1 %EAT-e*5;itA«»*b<, 0. 2mo 1 %jy.i:2. 6mo 1 %E;T, M 
jcttO. 5mol%et±l. Omo 1 %6]lTO«igHl^T*n«J;0»Sbli. 

0<m<0. 1. nao<nSO. 0 5 3 ©®Bl*lt:*§ ^1 t^W* bt,^, 

sb<fflvi6n^, 

T, ^Jx.«*J3«ll!il^a4~l ljS<D56^. S^»BS!J^»1^3JS05t:^*J:at 



2,. fj:^, zn^^mi^^^^'^f^^^^^^^^-^^^ m^tm'nti<. mmm^^^^ 

^ (7.x'y^S 10 1). 

<0^mmm^^tM^-C-^^iZ.B'^^rz(O^^ ^^^^ 1 0 0 0"C~1200 

::^s 1 0 2) o 

T+^J-lCig-er-rS.. ^©©-6, C(DJi'&!a=£?£J^l-> ■:f\y7.^mVX. 7 5 01C 
~110 0"C-Cmr.^~4i^F4te^i-S Ux^y-:^S10 3) . Z(D^^\Z^2 

2©-<Dy:^*-i'bSBif^b!^<z)ii^t^i«)^D:=^^*i' hmm^mo^mmiz^ 

■6, coiim«&=£-fili:7>;^B£®«*?)V^»«.7K)Ei5&^g^ (CIP) t^a^mi'^ 

■C-l 3 5 0'CT?2litra~4P§Bggl^-r5 UX^>3^S 10 5), ^fi£®<75-&, 

#&nfc«iig«^*!2^stcisi;TipibTEms«isj^^b. «a2. s^Ktt 
0 6) . i^mm(oi&w.\z^^Bn^^^^^^^^^*'^^^^' 
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2, ffimisss & II s-r s - 1 *t T # s . 
mnm i - 1 ~ i - 5 ] 



wo 02/102738 ^pjP02/0S966 

1 5 

^I$.^<DmmtLT. mmi-h'J02^ (Na: CO, ) m^tl V 

ryj^ (K. CO, ) mmU^^A (L i. COa ) ^^AUt7A ( 

BaCOs ) *J;Z/m^br::ty (Nb^ O, ) f&m^^ti^nmMLft. 

^rc, wim^(DmnthT, ^m-^>i3> (Mnco, ) m^^^Mhtc, ^^jv^ 

^(D^s |ia5««Jl-l~l-50Mi|BtiE-&l»*<7)i3-&Jt^iallb> SRit^J-coffi 

SiVJT, Cl©ISi|Sfjl-&*&*&:?'l/X^K?^UT, 8 5 Or-l 0 0 0'CT2Nfr^ 
E£f^<StJ;D*^4 OMP a«H:f3Titgl 7 mm©Rft^^iHfiitJ^L, JEt*«J4 0 

oup a<Ds.ti-vm7m^miyrco 

tc,9 5 o'C~i 3 5 ot:T4itr^Ji^£Lfc. :Lom^^^:^y^ TsUH 

2. SSf^fiKLfcCDS, 3 0*0-2 5 0'C«)v'Jn->:ri';l/*T3 kV/mm 
~1 0 kV/mm©l|#«:l^J-~3 0 iJ-pgEPlD bT^SMa^&fro fc. ^inCJ; 

fi&tifc^iE^y 1-1-1-5 OiEm^^t--::'V^T, 2 4B#rBmHb;^c®•fe. 
lEa#f±t bT, itlsim^e r, Sm^fe^^'&^^fc k r . *5cto: 3 k V/mm« 



HP4 19 4A) sfflvv, ^mnme r^m^r^f^<Dm'^&mti kHz thtc 
life, zo^itm^mm-i^ i. 1 2(om\z.^nis^^^. 

(^lS«/K^sf<OiSSx 1 0 0) 

^^©^^Stt^iEf!! 1 - 2 tbiK^fH 1 - 1 (-tP(.iTfe, **iiM<i: 

*j£0iji-i~i-4fcj;n«, ^n6©v^-rnt^v^Tt>jtfe^fiji-i J: 

s rtt^^<^2.Ml^*^^^n, m^W^^^^kr*J;t>'^i^{3[»ttS:^ 

b<ttO. 2mo 1 96JJJl±2. emol^fitT, MCiff*b<ttO. 5mol% 
ei±l. Omo l%etTt-rn«, ^4^tem^J:0;fc:S<T#a^i;6«^A^:3 

fc = 

[HiS^^iJ 2 - 1 ~ 2 - 8 ] 
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1-2-3 iLT. 5'>i/XT->7*D>Xiim'(btl<&^*^j:V>J;5fc:bfcJ:t'£ 

-i\znmh. tbie^j2-2tt*js««j2-4t^f£:i.> \ti^m 2 - s 2 
mmm 2-1-2-8 *5 j;rKthiKt«i 2 - 1 2 - 3 icoviTfe, mmM 1 - 2 

^2t*LfcJ;5i'. ^SS<?92-l~2-8CJ:n«, ^iiSfini 1 - 2 

^krfej;t/flfe^<4«tt;^:^<5^'3> mi^m^^^^tco)-^. f\s^<ti^mm^ 
B6.nfc. •r?S:t»*, mi©76^tj3tti.*U':7A©^'tS'£l Omo 1 
gomo l^e^T, iff*b<«2 0mo l%Et±7 5 mo 1 %&.T. ctDSfSb 
<B3 0mo l%£^±6 0mo 1?6£^T, Hfcjif »3 3mo 1 %i^;± 5 7 
mol%«T, Httt3 8inol9fiUil±5 5inol«e^Tii-na, EmitttS: 

[^jfl^JS- 1-3-4] 

m\-2tw\m\zLxBmm^^'{^m\.rz. ^<^^^ ^is«aj3-i~3-4T, 



,02/102738 0 ^JP02/05966 

I 8 

■^it^^9\zi5»^n(D.{mt^m&n-2 tmm\zo. oostt. sij^x^o^ 

m-^JtM-rsit^s^J 3 - 1 ~ 3 - 3 t bT. >i/7.r >:/a >XMm{tti^£-& 

itK^j 3 - 1 ammm 3-2 kim^s l , tfcK^^j 3-2 \-immm 3 - 3 (c^tjis u, 
^mm 3 - 1 ~ 3 - 4^i:mmm 3 - 1 ~ 3 - 3 v^t mmm 1 - 2 

S3lr^LfcJ:5H, ^ffi^aja- 1-3-4 tcfcna. ^Mf!ll-2 tiRiliJi 

, ^)JJ-r-5>tfcK^J;0feJtSI«^ 3 r. €ftm*ftig^mk r *5.tyt^4^^a* 
. fi^*b<«2mo 1 %£A±2 Omo 1 ?^£iT, Hf'»*b<tt5mo 1 %Sk± 

mmi - 2 tmmizLxBmmi'^i^mhrz. ^wis, ^ffi«fH-i~4-7T 

, B2©7C^43J;C/m4©7C*t*ltS:5'>:5'JK^^Wft, -TUto-bit^^l 0 
t £ « w«3 J; V Wffl <£S 4 U fc J; 5 C^{t 2 -frfc = > > ^l^co Ig*5Kc 
m'fK5'>^'JV (Ta^ Os ) ^JiS0iJ4-lH*lj0iJl-2tl^- 

1 Ot*tt2.n©ffitt^iiSfiaJl-2 tl^«ltCO. 0 0 5 tb, UfiUiJ-O-^WStt 

mMMi-2tmmz±!$.^izii\.xo. 3inm%ti.tc, mmm4-i~4 



• ^^JP02/0S966 

1 9 

m^^&4\Z^t, Sfc^ ^J(S01J4- 1~4- 7 tOV^T. lE«aS5© + 3.'J- 

&nfc= SIC, -ft^iti 0(c:fet^?.wii J; rJfv <-feSt-«e''^^ 

^ 2 ©7c^ t^4 cD5t;^ t cD-&lt(i43tt^^ >^';K7)^^»>&t#< i'fiev^> 

^^iS'JKO^WS&S Omo 1 %£ilTt-rn«, 1 5 Ot:£t±t*ffi±P.1S:feVi 

^ ; u * # e. n -5 1 1> 5)- o fc. 

7Si3, ^2©7ni^i5<J:t;f^4©7C^K:fett5iS'>i5'><?>^^ft 

o 1 !!6£il±3 Omo 1 %EiLT, SCjff *b < 6 m o 1 ^£^±2 Omo 1 %&.r 
[^JS^yS- 1-5-4] 

, ^2<D7n-*(C^-r§^lcD7E^®mB£lt, f^fefc^^b^^ 1 1 C^Stt^ P 

5 (cs^bfcck 5 ^m^j 5 - 2\tmmM i - 2 tii-cDfeoT 



wo 02/102738 




;/JP02/0S966 



2 0 



1 -ZtmmizLX. itmmme r. ti^:Stt^-&#^k r^JaU^S kV/mm 
^Sl'^bfccfcoli, Ilifi«?il5-l~5-4tj;n«,, *JS^i - 2 tl^^Jz: 

±1. 0 5e4T©9iSllrttSi:-5J;5fc-rn«, /E«<#tt<£<kt)|^±$-a:*c:i;5« 
[Hffii^ 6 - 1 ~ 6 - 3 ] 

s-e-, huy^^h(Dmmz\^m.n.7.vu>^^M. (s r cos ) 

, i3}V'^^K<D]^mz\tmm.i3)V=y^L. (CaCOa ) *&*?£«Vifc„ 75:^, ^ 

jfi^ji-2 ti^=Bitc:o. 0 0 btL. m\^^(r)^^m.\s.^%^i-2twimz^ 
^^\z^\^xo. ziwmxthtc. i^as^^e- 1-6-3 K:oviTt>, mMm 

l-2iinmz\^X. Jt^«^er. H^SlMiS'&^Stk r *Jj;rX3 kV/mm 

ytjtiK^il 1 - 1 oiS^ 6 ta^-r. 
g6fc5^L.fcd;-5t, ^J|^»J6- 1-6- 3 tinti. HM^aj 1 - 2 tH^tc 

, tbK^iJl - lJ;f9t)ltl^«*e r, m^«)iS^^ic k r *5 j;Df^4^tifi{C 

7 - 1 ~ 7 - 1 0 ] 



wo 02/102738 




2 1 



^^SS^PtUTfl-ffLfco *fc, ^©M^stttt^ftH-^ (Fe, O, ) 

^ffli.^, 3A*ji'h<35iS^JcttSf'fb3n;i/h (C03 o, ) m^^m^^, -yyju 
(Dmm\z\mit:^y^)i' (Nio) j»*^fflvv ■m^<DM.mz\mitmm (zn 

O) «&**fflVi, dfy^}V<Dm^\Z\mit^>i')l' (Ta, Os ) 

^M^j7-i~7-i o jttsviT*), mmmi-2tmmizi>x. ttmmmB 

S7{c^bfcct5J;:. ^2iiJ^iJ-£^tr^iS«aj7-2~7 -i 0fcj;ti«, ^ 
[^.li«»J8- 1-8-4] 

mmi - 2 tmmzhx&nm^f^^^mvtzo ^wis. *jte^j8-i~8-4T' 

x:fe<J;y!zOffi*«8C^bfcJ;5Cl£^t;;^-&:t. ®©Mi^fc». Sl^b^ (Ag 
0. 3 1«S%<bbfc. *^iEi«Jf:^t-^Jt^^J8- l~8-4tbT, 



wo 02/102738 




8 - 4 anmm s - 3 K^fjsbT^^s. 

^ffi0iJ8- l -8-4:6 J:UfJ±!K««J8 -l~8-4l;^V^Tfc, mmmi-2 
I^IE^^yS - 1-9-4] 



WO02/J02738 




f"/JP02/05966 



2 3 



[^ifi^aj 1 0 - 1 ~ 1 0 - 3 ] 

(K» CO, ) mm. ^BEUf^-j-A (Li, CO3 ) mm. mit-ty (n 

b2 Os ) ^®?AiJ'i7A (BaCOs ) «&*;fe<fcrJt®f^t:5^^'> (TiO, 

) iijfi!4i)-©ii«sftbT. mi-7>^> (Mncoa 

2 0 ; 7.5=- -7^3 1 0 l^m) o 

2 tl^-C7)t)©T$.f9> 1 0 - 3 «^ 1 ©'^D7'7.*-< 



wo 02/102738 ^1 ^pn>02/0S966 

2 4 

T, 8 5 OT:- 1 0 0 0X:r'2mUikhrc (^20 ; 7>x-y7°S 1 0 30m) 

J:0*54 OMP acDff^jTitSl 7 mmCDRfe^^lCfSc^^L, Mfc*«}4 0 OMP a 
(7)II*T^7jcJEfi£j^Lfc (^20 : X5^>y>^S 1 0 4#M) . 

fc9 5 Ot:~l 3 5 0'C-p4B#rBmfi£Lfc (^2E;7.5">yyS10 5#M) o 
^(D(Dt>. c:cD*|6fiK#<£7.7-f 7«iDX*3cfcI/7 'y:/iDXtCj;OJ»$ 0 . 6mm© 

Mtt, 1612, 3<£J^/iKLfc. ■1612. 3*J^jdcbfc®-&, 3 0'C~2 5 0"C© 
->ij3->:^-1';i.ifT3 kV/mm~l 0 k V/mm0mi^i£ 1 i^-^- 3 O^^P^HI 
InLTi^M^aa^fr^fc <I|2BI ; J^T-^y^S l O 6#Rg) . intcJ:?)., Ilifi 

^^ft* 1 Omo 1 %, T;S:t)*.fb^i(;i 6{:*5tt§mO«S*0. ItLtz^t 

n^titcmmmi o-i~i o - s^o^istmmi o- loEm^^troviT 
^1 ofcs^bfci^t. mmmi 0-2. 1 o-3fcj;n«, ?5'>s?/'^'j':7 

j>^^^iSi\^^mmMl 0 - 1 J;D=bJt|g«^£ r 43J;t;^fe^<4StoViT:fc^ 

<?5:-i)M[S]/0metlfc, Mf;:, ^^>mA'>J '^^ACD'&^SdU Omo 1 %cDJtfe 
mi 0-2, 10-3Tfi, 5"3'>^A*'J ^^A^&^^ifSrVi^ii*?!!! 0 - 1 HJt'^ 
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[^JEtfil 1 1 - 1 ~ 1 1 - 1 3 ] 

jsfu 0-1-10- 3 tPi^ifcUTffim^^&f^itufc. ^jfi««Jii 
-1-1 1-1 3T, ^i©76^©mfi£ ab^^i 7t3fe^t5x43ir^yofii) 

rtttHaS^iJl 0-1-1 0-3i!B!#lrS.?.o 

^jfi^ji 1-1-11-1 sictpViTfe, m%mi-2iinmz\^x. 

^a*<£8J^Lfc. -?-n6«)^^*ai If^^'^- 
Sl lK*bfcJ;5t, *M^J1 1-2. 11-4. 11-5.. 11-7, 1 

1-9, 11-11, 1 1-1 3icj;n«, nmmio-2, lo-ztnmz 

&nfc. t^Cfcfe^ ^i®7n^t'*3ttS:^U'i7A©^^«S:l Omo l%£i±9 
Omo 196£tTi:-rn«, M^ltttSl^i^i^S - tJ^^^T*^, fl^^ii*^^* 

[^Jffif!] 12-1-12-3) 
iS^Jl 0-1-1 0-3 tl^>Bll:ibTE«*^^*#Mbfc. ^©KJ, ^ii0i!l 2 
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2 6 

mmmi 2-1-1 2- 3 t-i^v^Tfe, sijfi<^i-2 ti^^icux, itmn^ 

©^*^*iS^aJ 1 0 - 1 ~ 1 0 - 3 ©i^;*<!:^tcg 1 2 {::5^-ro 

^1 2fcs^bfcj;-5t, 2- 2, 1 2-3\z^n^t. mmmi 0-2 

. 1 0-3t(^i^J::, ^^^'VS^A'J'i^A^-^Sairillig^iJl 2-lJ;t)feit§l« 

^4 05E^fci'>^'Jl'?£^trllJfi^Jl 2-2. i2-3®:5*s, i'>i'Jl/*-^* 
fSi^^mmmi 0-2, 10-3fctt'<T, :^^^J:%4lE{4S*«#6nfc. fit., 

igjs^ji2-2. 12-3-ett, mmmio-2. i o- 3 j;ot>=^^3.u-ms 

T c (D{£T*^^e.n;fe. 

;ft43, m2<^5tll:fe^I/^4©7C^t^5tt?.^>^';KD^^ft 

-r?S:t>-6. ^2©7Em*fctt^4(07C^}C^'>37Jl/^-&*. W,2(D7bmii%A 
<D%mt(0'^W[\z^vy^i>y^)V<D'^mmifib Omo l %JJiT®«6ai^fc;ft5J; 

CHiS^J 13-1-13-4] 

^f^®!L;t„ -fb^iSl 9\Z7r^hr^±f^^^(D^&f&\t.mmmi O - S t(tl-T»»3> 
-l~l3-4Tr, mb®. ll'fbnA';i/h. iE'fb:^-;/';r;wSfcttiEM^i^^l: 
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mMMi 3-1-1 3-4toiiTt), nmmi o-s ti^nnciLT. tkigm 

*i 3fc5^Lfc.k5t3. m2iiJ^iJ-*#ty|lli^»li 3-1-1 3-4{;:j;n« 

, f^2Wlf^^^^^f3i^^^mm 1 0 - 3 J;D fea^^M^-S-^^k r 4octt;^4 
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»it^-f3i\^^m^\z^^^x'b}A<mmT^::tt^xt^, m<Dm^^^'^ 
t5m't\z-z>\,^x^mm\zmm-r^ctfflx^i>, 

mz^n^m2<D^u-:f7.ti-( hmmi^w^mm^ 1 omo 1 %*g§t-rsi 

So 



wo 02/102738 




^JF02/0S966 



2 9 



<D-&WS*«1 Omo 1 %et±9 Omo 1 SSUATtJ^Sa:^ UfcOT, JcOffin 

1. 0 5&,To:>mmp^tu^^t\zi^ft(ox', itmm^Br, i^tuMM^^^ 

k r *3 ck tJCfl^^ttm S J: D < -r 5 <!: A<T t . 



1 2m<D7im(Dvt><D'pu< thim'^^ts^^\:<&'&. ^nscD^jtss^^t© 
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(Nai.x-y-2KxLiyAgz)p (Nbi.„Ta„)03 

M (Nbi.v Tav)206 
3 

(l-n)A + nB 

(Nai-x-y Kx LiyAg2)p (Nbi.w Ta^) O3 
QTiOs 

(l-m-n)Al + mA2 + nB 

(l-n){(Nao.57Ko.38Lio.o5)Nb03} + nCBaNbaOs} 
(l-n){(Nao.95-xKxLio.o5)Nb03} + n{BaNb206} 
(l-n){(Nai-x.yKxLiy)Nb03} + n{BaNb206} 

ih^^ 10 

(l-ii){(Nao.57Ko.38Lio.o5)(Nbi.wTaw) O3} + n{Ba(Nbi.v Tav)206} 
ii^^^l 1 

(l-n){(Nao.s7Ko.38Lio.o5)pNb03} + n{BaNb206} 



^^JP02/I 



^k^^ 1 2 

(l-n){(Nao.57Ko.38Lio.o5)Nb03} + niMNbzOc} 



0.995{(Nao.57Ko.38Lio.o5)(Nbo.9Tao.i)03} + 0.005{Ba(Nbo.9Tao.i)206} 

it^^ 14 

(l-n){(Nao.95-x-zKxLio.o5Agz)Nb03} + nlBaNbjOe} 

0.995{(Nao.56Ko.38Lio.o5Ago.oi)Nb03} + 0.005 {BaNb206> 
{b^^l 6 

(0.995-m) (Nao.57Koj8Lio.05)Nb03 + mBaTi03 + 0.005BaNb2O6 

(0;995-m) (Nai.x.yKxLiy)Nb03 + mBaTiOs + O.OOSBaNbzOe 
it^^l 8 

(0.995.m)(Naoj7Ko.38Lio.05)(Nbi.wTa«)03 + mBam + 0.005Ba(Nb,.vTav)2O6 
0.985 (Nao.57Ko.38Lio.05) Nb03 + O.OlBaTiOs + 0.005BaNb2O6 



wo 02/102738 

mi 







MnO (D 


itmmm 


kr(%) 


(%) 




M 


n 

(mol) 


£ r 


m^m 1-1 


Ba 


0.002 


0.31 


470 


41.9 


0.075 


1-2 


Ba 


0.005 


0.31 


535 


43.1 


0.083 


^fi^^J 1-3 


Ba 


0.01 


0.31 


572 


40.8 


0.081 


1-4 


Ba 


0.026 


0.31 


682 


36.5 , 


0.079 




Ba 


0.053 


0.31 


949 


28.2 


, 0.072 


m&i 1-1 




0 


0.31 


375 


33.9 


0.053 
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MnO© 


£ r 


kr(%) 


(%) 


M 


X 

(mol) 


h 

(mol) 




Ba 


0.20 


0.005 


0.31 


348 


30.5 


0.048 




Ba 


0.30 


0.005 


0.31 


425 


37.6 


0.065 


"^M^l 2-3 


Ba 


0.33 


0.005 


0.31 


503 


40.1 


0.076 


|ISfe0!j2-4 


Ba 


0.38 


0.005 


0.31 


535 


43.1 


0.083 


"^^M 2-5 


Ba 


0.55 


0.005 


0.31 


543 


41.4 


0.081 




Ba 


0.57 


0.005 








0.078 


9-7 


Ba 


0.60 


0.005 










lUfe'^!] 2-8 


Ba 


0.75 


0.005 


0.31 


374 


32.2 


0.053 


it|!e9^J2-i 




0.20 


0 


0.31 


220 


24.1 


0.029 


tt^j2-2 




0.38 


0 


0.31 


375 


33.9 


0.053 


it|55^j2-3 




0.75 


0 


0.31 


232 


25.5 


0.031 
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m3 







MnOtD 

(MM) 


£ r 


kr(%) 


(%) 


^ 3 (7) 
M 


X 

(mol) 


y 

(mol) 


n 

(mol) 




Ba 


0.39 


0.02 


0.005 


0.31 


408 


35.5 


0.060 


3-2 


Ba 


0.38 


0.05 


0.005 


0.31 


535 


43.1 


0.083 


3-3 


Ba 


0.36 


0.1 


0.005 


0.31 


763 


34.3 


0.080 


^Sfe-^J 3-4 


Ba 


0.32 


0.2 


0.005 


0.31 


541 


28.4 


0.056 






0.38 


0.05 


0 


0.31 


375 


33.9 


0.053 


im^\ 3-2 




0.36 


0.10 


0 


0.31 


602 


25.9 


0.052 






0.32 


0.20 


0 


0.31 


390 


18.1 


0.029 
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MnO<^ 
(®*%) 




kr(%) 


^4 


rc) 




II 3 ©55^ 
M 


w,v 
(mol) 


(mol) 


f r 


S 




Ba 


0 


0.005 


0.31 


535 


43.1 


0.083 


462 




Ba 


0.03 


0.005 


0.31 


706 


45.6 


0.101 


445 




Ba 


0.06 


0.005 


0.31 


916 


46.9 


0.118 


429 




Ba 


0.1 


0.005 


0.31 


965 


45.7 


0.118 


405 




Ba 


0.2 


0.005 


0.31 


998 


43.1 


0.115 


351 




Ba 


0.3 


0.005 


0.31 


1006 


40.7 


0.108 


293 


^^j4-7 


Ba 


0.5 


0.005 


0.31 


1030 


33.4 


0.09 


158 
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^5 







MnO ID 


£ r 


^-^-^^ 

kr(%) 


(%) 


M 


P 

(mol) 


(mol) 


^i^iJ 5-1 


Ba 


1.01 


0.005 


0.31 


402 


38.5 


0.065 


^^05-2 


Ba 


1.00 


0.005 


0.31 


535 


43.1 


0.083 


mm 5-3 


Ba 


0.99 


0.005 


0.31 


502 


41.3 


0.078 


mm 5-4 


Ba 


0.98 


0.005 


0.31 


436 


39.8 


0.070 



^6 







MnO® 


E r 


kr(%) 


^f4*(%) 


M 


(mol) 


mm) 


mm 1-2 


Ba 


0.005 


0.31 


535 


43.1 


0.083 


mme-i 


(Bao.5Sro.3Cao.2) 


0.005 


0.31 


516 


41.7 


0.079 


mmG-2 


(Bao.4Sro.4Cao.2) 


0.005 


0.31 


513 


42.0 


0.079 




(Bao.3Sro.5Cao.2) 


0.005 


0.31 


518 


42.3 


0.080 


JtgJtfiJl-l 




0 


0.31 


375 


33.9 


0.053 
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^7 





m 1 wm^ 




itm 
mm 

£ r 


kr(%) 


m± 
(%) 


mm 




mm 






MnO 


0.31 


— 


0 


965 


45.7 


0.118 




MnO 


0.31 


FesOs 


0.2 


1015 


47.5 


0.126 




MnO 


0.31 


C03O4 


0.2 


1015 


48.2 


0.126 




MnO 


0.31 


NiO 


0.2 


962 


47.3 


0.124 




MnO 


0.31 


ZnO 


0.01 


953 


47.2 


0.124 




MnO 


0.31 


ZnO 


0.05 


948 


49.0 


0.131 




MnO 


0.31 


ZnO 


0.1 


976 


48.3 


0.128 




MnO 


0.31 


ZnO 


0.2 


1013 


47.5 


0.124 




MnO 


0.31 


ZnO 


0.5 


1041 


47.0 


0.122 


mm i-io 


MnO 


0.31 


ZnO 


1.0 


1020 


46.8 


0.122 
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MnOro 


£ r 


kr(%) 


(%) 


m3<D 

75^ M 


X 

(mol) 


z 

(mol) 


n 

(mol) 


m.m 8-1 


Ba 


0.38 


0.005 


0.005 


0.31 


541 


43.2 


0.083 


mmi 8-2 


Ba 


0.38 


0.01 


0.005 


0.31 


502 


40.3 


0.075 


^m8-3 


Ba 


0.37 


0.03 


0.005 


0.31 


475 


39.9 


0.072 


m.m8-4 


Ba 


0.36 


0.05 


0.005 


0.31 


455 


38.6 


0.068 






0.38 


0 


0 


0.31 


375 


33.9 


0.053 


Jt^J8-2 




0.38 


0.005 


0 


0.31 


453 


41.4 


0.073 


mtm 8-3 




0.38 


0.01 


0 


0.31 


412 


38.1 


0.064 


m&'\8-4 




0.37 


0.03 


0 


0.31 


417 


38.9 


0.Q66 
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£ r 


mnmm 

kr(%) 


(%) 


mm 


±m 


mm 






MnO 


0.31 




0 


502 


40.3 


0.075 




MnO 


0.31 


FeaOs 


0.2 


548 


41.9 


0.081 




MnO 


0.31 


C03O4 


,0.2 


548 


42.4 


0.082 


^^rrl9-3 


MnO 


0.31 


NiO 


0.2 


499 


41.7 


0.079 




MnO 


0.31 


ZnO 


0.2 


545 


41.9 


0.081 



mi 0 





til 


MnO(D 
^« 
(Kft%) 


£ r 


kr(%) 


(%) 


CC) 


^mm 10-1 


0 


0.31 


535 


43.1 


0.083 


462 


mmm 10-2 


0.005 


0.31 


724 


39.7 


0.089 


460 


mmi 10-3 


0.01 


0.31 


855 


41.4 


0.101 


459 


itmi 10-1 


0.1 


0.31 
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mi 1 







MnO(7) 
(«S%) 


£ r 


kr(%) 


(%) 


X 

(mol) 


y 

(mol) 


m 
(mol) 


Mmm 11-1 


0.19 


0.05 


0 


0.31 


348 


30.5 


0.048 


mmm n-2 


0.19 


0.05 


0.08 


0.31 


574 


26.7 


0.053 


mmm n-a 


0.285 


0.05 


0 


0.31 


344 


34.8 


0.052 


nmm 11-4 


0.285 


0.05 


0.01 


0.31 


546 


33.5 


0.064 


mmm n-s 


0.285 


0.05 


0.02 


0.31 


741 


34.6 


0.076 


mm^i 11-6 


0.36 


0.1 


0 


0.31 


763 


34.3 


0.080 


mmm n-? 


0.36 


0.1 


0.01 


0.31 


1144 


32.5 


0.089 


HJiS^J 11-8 


0.75 


0.05 


0 


0.31 


374 


32.2 


0.053 


mmm 11-9 


0.75 


0.05 


0.03 


0.31 


511 


29.7 


0.057 


*J(g^?>J 11-10 


0.6 


0 


0 


0.31 


270 


42.8 


0.058 


IIJI^SJ 11-11 


0.6 


0 


0.01 


0.31 


444 


39.2 


0.067 


^mm 11-12 


0.8 


0 


0 


0.31 


239 


29.2 


0.040 


^i(g^?ij 11-13 


0.8 


0 


0.08 


0.31 


490 


28.3 


0.045 
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^12 







MnOe 


£ r 


kr(%) 


(%) 


TcCC) 


W, V 

(mol) 


m 
(mol) 


mmm lo-i 


0 


0 


0.31 


535 


43.1 


0.083 


462 


m^m 10-2 


0 


0.005 


0.31 


724 


39.7 • 


0.089 


460 


mMm 10-3 


0 


0.01 


0.31 


855 


41.4 


0.101 


459 


^JI^J 12-1 


0.05 


0 


0.31 


883 


42.0 


0.101 


434 


mMm 12-2 


0.05 


0.005 


0.31 


977 


42.7 


0.108 


430 


^Jfg^JlJ 12:3 


0.05 


0.01 


0.31 


938 


41.9 


0.104 


428 



mi 3 





mis'jfife^j- 




mm 

£ r 


kr(%) 


(%) 


mm 


^« 

(mm) 


mm 


^« 

mm) 


10-3 


MnO 


0.31 




0 


855 


41.4 


0.101 


^^^J 13-1 


MnO 


0.31 


FezOj 


0.2 


903 


43 


0.107 


13-2 


MnO 


0.31 


C03O4 


0.2 


904 


43.8 


0.109 


13-3 


MnO 


0.31 


NiO 


0.2 


853 


42.7 


0.105 


^0413-4 


MnO 


0.31 


ZnO 


0.2 


901 


42.9 


0.107 
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INTERNATION^^EARCH REPORT 
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